Measurement of ATP production and respiratory chain enzyme activities in mitochondria isolated from small muscle biopsy samples.
A set of methods suitable for assessment of respiratory chain function in mitochondria isolated from 25mg of muscle is described. This set of methods includes determination of the mitochondrial ATP production rate (MAPR) and the activities of the respiratory chain complexes I, I+III, II+III, and IV and citrate synthase. MAPR is determined with an optimized version of a luminometric method previously described. The optimized method measures 50-220% higher activities than the original method. The highest MAPRs are recorded using the substrate combinations glutamate+succinate and N,N,N(1),N(1)-tetramethyl-1,4-phenyldiamine+ascorbate. The respiratory chain complex activities are determined with standard spectrophotometric methods, adapted to an automated photometer. The sensitivity in the determination of complex I, I+III, and II+III activities was increased considerably by pretreating the samples with saponin. The set of methods was evaluated on double biopsy samples from five healthy volunteers and showed coefficients of variation between 7 and 14% when citrate synthase was used as reference base. All of the various measures of mitochondrial function showed high correlation coefficients to each other (r=0.84-0.98; p<0.01). It is concluded that the set of methods is suitable for diagnosis of mitochondrial disorders in adults and small children.